Vasoprotective effects of neurocompensatory response to balloon injury during diabetes involve the improvement of Mas signaling by TGFβ1 activation.
Balloon injury in diabetic rats triggers a sensory neurocompensatory response that restores the blood flow in contralateral carotid. These vasoprotective effects result from H2O2-mediated relaxation that counteracts AT1-dependent contractile hyperreactivity. The most important mechanism from the renin-angiotensin-system in counteracting AT1-mediated effects is that one is mediated by Mas receptors. Thus, we hypothesized that the vasoprotective effects of balloon neurocompensation in diabetic rats could result from the improvement of Mas signaling by H2O2-mediated sensory mechanisms. NK1 receptors are sensory components whose activation could lead to H2O2 generation upon TGFβ1 release and ALK5-mediated Nox4 upregulation. Based on this, we aimed to investigate: (1) the role of the TGFβ1/ALK5-Nox4-H2O2 pathway on modulating Mas signaling in diabetic rat contralateral carotid; and (2) the contribution of Mas signaling in the control of local blood flow. Our results showed that balloon neurocompensation restored diabetic rat contralateral carotid flow by improving Mas signaling through NK1-mediated TGFβ1 release. TGFβ1/ALK5 activation enhanced Nox4 expression and Nox4-driven generation of H2O2. In turn, H2O2 enhanced the local Mas-mediated relaxation. Since restenosis impairs diabetic rat ipsilateral carotid flow, the restoration of diabetic rat contralateral carotid flow may prevent further damages in cerebral irrigation by carotid pathways after angioplasty during diabetes.